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performance" [6] , of which CAMs can play an important role [12] .
The CAMs currently being used include guided imagery, massage, meditation, yoga, behavioral relaxation training, and mindfulness practices.
One component of CAMs relates to channeling mindfulness.
Mindfulness is described as a "purposeful, non-anxious, reflective practice" [13] and can be a means to gain self-acceptance and cope with anxiety, stress, anger, and other negative emotions [14] .
Mindfulness-based interventions have been shown to benefit individuals with a variety of mental health issues, including anxiety, depression, and schizophrenia spectrum disorders [15] . These interventions have also been shown to boost mood [16] , increase one's sense of well-being [17] , and reduce perceived stress and rumination [18] .
Research suggests mindfulness techniques can be effective in empowering adolescents with mental health issues to self-soothe and relieve emotional distress [19] . Mindfulness techniques encourage focused attention on the present moment, which has been shown to reduce symptoms of anxiety and mental illness [20] . Tracing and drawing are considered mindfulness techniques because they have calming effects shown to decrease an individual's perceived anxiety and stress. Mandalynth tracing is a similar kinetic activity, involving the use of a continuous pattern to evoke a flow of uninterrupted movement. There is a need for evidence concerning the use of Mandalynth tracing and its effects on anxiety.
Utilizing Mandalynth tracing as a mindfulness-based tool, this study investigated the influence of Celtic Art Mandalynths on anxiety levels and perception of participation through changes in pulse rate, oxygen saturation, and qualitative interviews. The Mandalynths used in this study were created by artist Erin Rado, who states that Mandalynth tracing simulates mindfulness through focus on intricate patterns (2016). The Mandalynth designs selected for this study were inspired by Celtic knots, and consisted of an assortment of continuous patterns, which varied in difficulty level based on the tightness or openness of the loops.
Methods
All participants in this mixed-methods study were receiving residential services in the local community through Park Center [21] , a local community agency which has been providing services to individuals in recovery for over thirty years. In order to qualify for these services, individuals must have met the following criteria:
• be between the ages of 18 and 24,
• have a documented diagnosis of severe and persistent mental illness, and
• have a history of mental health hospitalization or adolescent foster care, and/or were currently experiencing homelessness, and
• the participants could not be a registered sex offender or have a history of acting out with sexual behaviors.
Ethical approval for this study was granted by an Institutional Review Board (IRB). All residents were invited to an initial meeting to discuss the research plan, their possible participation in this study, and any additional questions or concerns they may have.
Individuals who wished to participate in the study signed a consent form and completed a demographic form. In total, seven residents chose to participate in the study; however, one participant dropped out of the study after the first session due to an exacerbation of psychotic symptoms.
Structure and Procedures
Researchers met with participants for thirty minutes once a week for four sessions. During these sessions, a pre-tracing 
Evaluation Procedures
The BAI is a twenty-one item self-report measure in which participants rate their perceived levels of anxiety. The BAI was used twice, once before the study began to establish a baseline level of anxiety and again at the end of the study to allow for comparison to see if any changes had occurred. The BAI uses a Likert scale for self-report, rating how often they experienced common physical symptoms of anxiety, such as: tingling, trembling hands, sweating or an inability to relax. Beck, et al. [22] report the test-retest reliability for the BAI as 0.75. The BAI scale was selected because of its simple rating system and non-leading questions, which facilitate unbiased responses to feelings and thoughts about anxiety.
The interview questions were created using a triangulation method. The content validity of the questionnaire was enhanced by drawing information from a review of the literature on mindfulness, participation, quality of life, and anxiety. The questions were reviewed by administrators from the residential program and a licensed occupational therapy practitioner, with ten years of experience in mental health. To provide face validity, interview questions were pilot-tested by members of another program who were not research participants who also had a diagnosis of mental illness.
Researchers measured physiological symptoms of anxiety using a pulse oximeter. In stressful situations, the body releases the hormone adrenaline, which will bring about an increase in heart rate and blood pressure [23] . Heart rate and oxygen saturation were measured before and after each session to evaluate whether Mandalynth tracing had an effect on these physiological manifestations of anxiety.
Analysis of the Data
Individual structured pre and post interviews with participants were transcribed, and the data collected during each interview was analyzed using the coding system NVivo. In order to increase validity, multiple researchers worked to code the data and compare results, looking for emerging themes and patterns. 
Results
The physiological results of pre-and post-tracing were not statistically significant; however, there were trends in the data. The Though the results of this study cannot support Mandalynths as a CAM, these effects echo the utility of mindfulness techniques of other CAMs [17, 20] .
Limitations and Suggestions for Future Research
There are a few limitations which need to be considered in this study. The small sample size limits confidence in the statistical analysis of the quantitative and qualitative data. One participant experienced psychosis during the research, hampering the generalizability of the data. However, the small sample size allowed for a more in-depth analysis of the participants' individual experiences. This was also a short, time-limited study with only four tracing sessions. Longer-term effects of the intervention could be analyzed and could have encouraged more reflection of its benefits.
Finally, on certain occasions, the location in which the research was conducted had excessive amounts of noise.
While the interview questions provided valuable qualitative data, they were possibly too vague. The interview questions were kept intentionally broad so as not to be leading. If the study were to be repeated, questions would be formulated to be less abstract and more direct to address the focus of the study. Questions could also have been administered before each tracing session, as this may 
Conclusion
Anxiety, as a common symptom of mental illness, has the power to influence self-perception and participation in activities [3, 7] .
Many of the participants stated it was more difficult to engage in activities when experiencing higher levels of anxiety and stress.
The majority of participants felt their mood was positively affected by Mandalynth tracing. They reported feelings of relaxation, focus, centeredness, and having a "blank mind." This suggests Mandalynth tracing, as a mindfulness-based focusing tool, can be used as another type of coping strategy in stressful or anxiety-producing situations depending on individual preferences and current psychological symptoms.
Occupational therapists focus on empowering individuals to find ways of participating in activities which are meaningful to them.
Mandalynth tracing may lead to an increase in focus and a decrease in anxiety, which may cause an overall increase in an individual's ability to participate in meaningful occupations. The results of this study suggest Mandalynth tracing could be incorporated into OT practice as either a preparatory activity or as a coping strategy clients could take home and incorporate into their daily lives.
